Comprehensive analysis of mitochondrial permeability transition pore activity in living cells using fluorescence-imaging-based techniques.
Mitochondrial permeability transition (mPT) refers to a sudden increase in the permeability of the inner mitochondrial membrane. Long-term studies of mPT revealed that this phenomenon has a critical role in multiple pathophysiological processes. mPT is mediated by the opening of a complex termed the mPT pore (mPTP), which is responsible for the osmotic influx of water into the mitochondrial matrix, resulting in swelling of mitochondria and dissipation of the mitochondrial membrane potential. Here we provide three independent optimized protocols for monitoring mPT in living cells: (i) measurement using a calcein-cobalt technique, (ii) measurement of the mPTP-dependent alteration of the mitochondrial membrane potential, and (iii) measurement of mitochondrial swelling. These procedures can easily be modified and adapted to different cell types. Cell culture and preparation of the samples are estimated to take ∼1 d for methods (i) and (ii), and ∼3 d for method (iii). The entire experiment, including analyses, takes ∼2 h.